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Dear Sir: 

We, Jimmy Randolph Lewis and Sean Gary McGonagle, hereby declare the 
following: 

1 . We are the original, joint inventors of the subject matter claimed and disclosed 
in the above-captioned application. 

2. We have been informed that the above-captioned application, U.S. Application 
Serial No. 09/754,762 was filed January 4, 2001 ("the Application") - 

3. We submit this Declaration for the purpose of providing evidence that the 
subject matter claimed in the Application was conceived and reduced to practice in the 
United States of America as of a date prior in time to December 21, 1998. 
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4. We have also been informed that U.S. Patent No. 6,205,396 to Teicher 
(hereinafter, "Teicher" a copy of which is attached hereto as Exhibit "A") was cited against 
the claims pending in the Application. 

5. We have been informed that the effective date of Teicher as an alleged prior 
art reference is December 21, 1998. 

6. We have read and understood Teicher, attached as Exhibit A. 

7. To establish the conception date of our invention prior to December 21, 1998, 

we provide evidence in the form of drawings, inventors' notes, and internal proposals (copies 

of which are attached hereto as Exhibits "B" through "E") which describe facts relating to 

each and every element of claims 7, 8, 10-19, and 21-28 as required by MPEP 715.07 to 

satisfy 37 C.F.R. §1.131. The exhibits describe the invention of the above-noted patent 

application, and specifically include a description of a method and apparatus for filing stock 

orders. In particular, the exhibits describe a method and apparatus of filing stock orders in a 

"pick to light" system that includes at least one number display for showing a desired 

quantity of each stock item; at least one container display for showing a unique container 

identifier associated with a selected container into which each stock item is to be placed, 

wherein each container is assigned a unique identifier; at least two location indicators 

associated with the storage bins, a first location indicator comprising a light associated with 

each storage bin, and a second location indicator comprising a direction display; and a 

computer operably coupled to the lights, the at least one number display, the at least one 

container display, and the direction display, wherein the computer receives the orders for the 

stock items and assigns a selected container to each stock item, directs the at least one 

number display to show the desired quantity of the stock item in a current pick operation, 

directs the at least one container display to show the unique container identifier associated 

with the selected container assigned to the current pick operation, illuminates the light for the 
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storage bin associated with the specific stock item in the current pick operation, and operates 
the direction display to indicate a direction of a storage bin associated with a subsequent pick 
operation. 

8. To establish a date of constructive reduction to practice of our invention prior 
to December 21, 1998, in Exhibit B we provide notes dated April 10, 1996 that were written 
by Sean McGonagle indicating the problems associated with previous systems to include 
pickers "hav[ing] to turn around" during the pick process and that the "pickers can't pick 
ahead of each other" (Exhibit B, page 1, "Picking"). Further, in the front-view illustration of 
the "Human A-Frame" we clearly designate "Lite Strips" and a "Bay Controller" to indicate a 
light associated with each bin and a computer operably connected to the lights (Exhibit B, 
page 4, "Picking") to convey directional information. 

9. In Exhibit C, we provide a document entitled "Pick to Bucket Design Criteria" 
that we provided to vendors during the testing phase of invention development. In the 
document, we refer to a "Pick to Light System to put the product into a hopper indicated by a 
light that contains the picks. ..." (Exhibit C, Page 1, "General Description"). Further, we 
discuss "hoppers" that "provide an area for mounting the Walgreens Pick to Light system 
(PTL)." (Exhibit C, Page 1, "Functional Requirements"). We also disclose a "Control 
System" that, among other things, "provide[s] an indication to the picker via pick to light" 
and assign[s] a section of belt" to an order of hoppers. (Exhibit C, Page 1, "Control 
System"). 

10. Further, we provide a document entitled "Pick-To -Bucket Order Processing 

System Proposal" in Exhibit D. On a date prior to June 30, 1999, we submitted Exhibit C 

"Pick to Bucket Design Criteria" to SI Handling Systems of Easton, Pennsylvania. Working 

with our input, SI Handling Systems developed the proposal dated June 30, 1999. As a result 

of our direct input and the submitted design criteria of Exhibit C, the system disclosed in 

-3- 


Exhibit D includes a "[p]ick-to-light" feature with "[p]ick bucket indicator lights and 
acknowledgment buttons" (Exhibit D, page 2, section 1.3, "Walgreens Responsibilities"). 
Also, the proposal describes that "items are placed into a bucket indicated by a light" to 
reference a light associated with each bin (Exhibit D, page 2, section 3.0, "System 
Description"). The proposal further describes computers as a "PTB control system" and a 
"BRTS Control System" operably coupled to the lights (Exhibit D, page 2, section 3.0, 
"System Description" and page 4, section 5.0 "BRTS Control System"). 

1 1 . Also, notes describing our invention and its pick-to-light features are provided 
as Exhibit D. In handwritten notes dated April 11, 2000, we describe a "PTL [Pick-to-Light] 
to direct picker" that reduces or eliminates "time lag for recognition" (Exhibit D, page 1, 
"Walgreens Claims"). The notes also include a "Pick Arrow Indicator" that "directs [a] 
pick[er] to [the] correct area of [the] pick" and a "Display Bin (Tray) location on [the] rack" 
that allows the "picker [to] know when they turn where pick will be. . ." (Exhibit D, page 1, 
"Walgreens Claims"). 

12. By proposing and developing a pick-to-light system to include the elements 
discussed above and disclosed in Exhibits B, C, D, and E, we concluded, prior to December 
21, 1998, that we conceived and constructively reduced to practice at least the inventions 
recited in the pending claims, thereby satisfying the object of the present application as 
evidence of reduction to practice. 

13. We created the notes, drawings, and proposals in the United States of 

America, where our invention was also conceived, prior to December 21, 1998. We support 

this assertion with the attached notes dated April 10, 1996 that describe at least the problems 

associated with conventional pick-to-light systems and the advantages of a "Flow Rack and 

Shelving" system including "Lite Strips" and a "Bay Controller" to convey directional 

information. We also support this assertion with the attached Exhibit D dated June 30, 1999 
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showing a "Pi ck-To-B ticket Order Processing System Proposal" that resulted from our 
submission of Exhibit C "Pick to Bucket Design Criteria/ 5 Further, we support this assertion 
with our handwritten notes dated April 11, 2000 describing at least the "Pick Arrow 
Indicator. 

14. All statements made herein of our own knowledge are true and all statements 
made on information and belief are believed to be true; and further these statements were 
made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and 
such willful false statements may jeopardize the validity of the application or patent issued 
thereon. 



Date 
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(57) ABSTRACT 

A guidance system for guiding a user to selected targets 
located within a defined area, such as a warehouse, museum, 
parking garage, etc., includes a portable unit to be carried by 
each user and having a memory for storing target informa- 
tion identifying a selected target within the defined area, and 
a transmitter for transmitting signals identifying the selected 
target within the defined area. The system further includes at 
least one changeable guidance sign at a predetermined 
location within the defined area for receiving signals trans- . 
mitted by a portable unit and for displaying stored guidance 
information of the location of a target corresponding to a 
signal transmitted from the portable unit, and/or a plurality 
of target devices at the target location for receiving target 
signals transmitting by a portable unit and for indicating that 
a received target signal identifies the respective target. 
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GUIDANCE SYSTEM USING CHANGEABLE 
SIGNS 

FIELD AND BACKGROUND OF THE 
INVENTION 

The present invention relates to guidance systems and in 
particular to such systems using changeable signs to lead a 
person to a predefined target. 

Many human activities involve the need to reach a pre- 
defined location or object. Guidance means for choosing a 
preferred route or for identifying the target location or object 
are in common use, usually in the form of signs. Such signs, 
clearly visible from a fair distance, allow a person to choose 
the route to the target without interrupting the travel or 
risking travel safety. However, when the number of possible 
routes or targets is large, the use of common signs becomes 
impractical, because too much visual information must be 
displayed and then read and interpreted during travel. A 
changeable sign system capable of providing selectively 
guidance signals relating to a specific route or target of an 
individual, could be highly advantageous in such circum- 
stances. 

An example of an existing environment using changeable 
signs displaying route and target information is the so-called 
pick-to-light (PTL) system for warehouses. Such commer- 
cial systems and their advantages are described in the article 
"Pick-to-light directs productivity: however you store 
materials, PTL indicators make for timely and accurate 
orderpicking" by Schwind, Gene E, Material Handling 
Engineering, Dec. 1993, Page 43, downloaded through 
Compuserve Information Services. In such pick-to-light 
systems, the pick assignments are stored in a central com- 
puter. The central computer communicates with terminals 
positioned next to stock locations. When a certain pick 
assignment is activated by the central computer, lights in the 
corresponding terminals are turned on to provide the picker 
with clear visual guidance signals. Additional information 
may be generated by the central computer and displayed by 
the terminal, such as information relating to the pick quan- 
tity. The terminal may also include input means for keying- 
in and uploading pick reports. Other prior art references 
relating to pick-to-light systems include U.S. Pat. Nos. 
3,739,339 to Hilihouse et al., 3,908,800 to Drapeau and 
4,346,453 to Drapeau et al. 

While having many advantages regarding productivity 
and accuracy, the existing pick-to-light systems have two 
major limitations: they can serve only a single picker or a 
small number of pickers operating simultaneously, and they 
require a costly communication infrastructure between the 
central computer and all terminals. 

OBJECT AND BRIEF SUMMARY OF THE 
INVENTION 

The following terms will be used herein as follows: 

1. Assignment — a task to be performed including traveling 
toward and reaching a target location. 

2. Operator — a human individual executing an assignment 
while traveling by foot or by a vehicle. 

3. Guidance — the information provided to an operator for 
aiding in choosing a preferred route and/or in identifying 
the target location or item. 

4. Sign — an object positioned next to traffic routes or target 
locations for displaying guidance information viewable 
by an operator from a fair distance and usable by operator 
without interrupting travel. Signs may incorporate lights 
and symbols for visibility and clarity. 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


5. Changeable sign — a sign which changes the information 
displayed thereon upon receiving an external signal. 

6. Central computer — a computer storing assignment infor- 
mation. 

The main object of the present invention is to provide a 
guidance system using changeable signs, which system can 
serve simultaneously a large number of operators and does 
not require a central computer, or a communication link 
between a central computer and the signs. Another object of 
the present invention into provide an assignment reporting 
system operable in conjunction with said guidance system. 

According to one aspect of the present invention, there is 
provided a guidance system for guiding a user to selected 
targets among a plurality of targets located within a defined 
area, comprising: 

a portable unit to be carried by the user, including a 
memory for storing target information identifying a selected 
target within said defined area, and a transmitter for signals 
identifying the selected target within said defined area; 

and at least one changeable guidance sign at a predeter- 
mined location within said defined area, said changeable 
guidance sign including a receiver for receiving signals 
transmitted by said portable unit, a memory for storing 
guidance information relating the locations of said plurality 
of targets with respect to said predetermined location of the 
changeable guidance sign, a display for displaying the stored 
guidance information of the location of a target correspond- 
ing to as signal transmitted from said portable unit and 
received by the changeable guidance sign. 

According to another aspect of the present invention, 
there is provided a guiding system for guiding a user to 
selected targets among a plurality of targets located within 
a defined area, comprising: 

a portable unit to be carried by the user, including a 
memory for storing target information identifying a selected 
target within said defined area, and a transmitter for trans- 
mitting signals identifying the selected target within said 
defined area; 

a plurality of target devices, one at each of said target 
locations, each of said target devices including a receiver for 
receiving target signals transmitted by said portable unit, and 
a target indicator for indicating that a received target signal 
identifies the respective target; 

and a computer for storing said target data identifying the 
targets within said defined area, and for communicating with 
said portable unit to download into their respective memo- 
ries the target information identifying selected targets within 
said defined area, 

A number of applications of the invention are described 
for purposes of example, including a warehouse for storing 
a large number of articles, a museum having a large number 
of exhibits, and a parking garage having a large number of 
parking spaces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of a layout of a guidance 
system according to the present invention. 

FIGS. 2A-C are schematic illustrations of the signs in the 
system of FIG. 1. 

FIG. 3 is a schematic block diagram of a portable unit 
according to the present invention. 

FIG. 4 is a schematic block diagram of a changeable 
traffic sign according to the present invention. 

FIG. 5 is a schematic block diagram of a changeable target 
sign according to the present invention. 

FIGS. 6A— C are examples of data structures maintained 
in and communicated between various components of the 
present invention. 
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FIGS. 7A-C are examples of alternative daia structures 
maintained in and communicated between various compo- 
nents of the present invention. 

FIG. 8 is a schematic block diagram of a changeable 
traffic sign with a multiple signal unit. 

FIG. 9 is a flowchart describing the operation of the 
present invention. 

FIG. 10 is a schematic illustration of a layout of another 
variation of the guidance system according to the present 
invention. 

FIG. 11 is a flowchart describing the operation of the 
variation of FIG. 10. 

FIG. 12 is a schematic illustration of an alternative layout 
of a variation of the guidance system according to the 
present invention. 

FIG. 13 is a block diagram of a changeable target sign 
adapted to the variation of FIG. 12. 

FIGS. 14A— D illustrate the data in the assignment 
memory, guidance table, guidance signal and assignment 
table, according to the variation of FIG. 12. 

FIG. 15 is a flowchart describing the operation of the 
variation of FIG. 12. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference is now made to FIGS. 1 and 2A— C illustrating 
a layout of a preferred embodiment of the present invention, 
where the guidance system of the present invention is used 
to aid operators in executing pick assignments in a ware- 
house. 

Warehouse 10 accommodates grouped merchandise items 
(not shown) on shelves 21. Passageways 20 allow access to 
the merchandise items. At each junction formed by the 
passageways there is provided a changeable traffic sign 15. 
A changeable target sign 16 is positioned next to each group 
of identical merchandise items. The entire area is divided 
into cells by coordinates 9, to allow coarse location identi- 
fication by coordinates such as B5, HU etc. It would be 
appreciated that such coarse identification of locations can 
alternatively use room numbers, aisle numbers or other 
symbols; and the term "coordinates" should be interpreted 
hereinafter in its broader sense, as symbols coarsely iden- 
tifying localities within the operational area. 

An operator, using empty cart 13E and a portable unit 14 
attached to the cart, reports at a check-in unit 12. Upon 
identifying the operator, central computer 11 allocates an 
assignment for the operator and downloads it to portable unit 
14 through check-in unit 12. Upon receiving a "Green" light 
from traffic light 26 of the check-in unit (FIG. 2C), which 
confirms the successful download of the assignment 
information, the operator enters the first junction. By com- 
municating with the changeable traffic sign 15, the portable 
unit 14 transmits thereto traffic information signals, trans- 
formed thereon into visible traffic directions. When arriving 
to a line of sight with the target destination, as identified by 
the target sign ID transmitted by the portable unit 14, the 
respective target sign 16 responds with a visible signal, 
identifying the adjacent target location. The operator may 
use an optional operator interface 32 on portable unit 14 
(FIG. 3) to enter assignment report information into the 
portable unit, such as the extent of the assignment comple- 
tion. After the assignment completion, the operator moves to 
the next traffic sign 15, where he receives directions which 
lead him either to the next assignment, or toward the 
checkout unit 17, where portable unit 14 uploads assignment 
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report information, and then the loaded cart 13L has com- 
pleted its loading assignment. 

FIG. 2A illustrates (the appearance of) a changeable traffic 
sign 15. Infrared receiver (or transceiver, according to the 
5 selected embodiment) 23 is operative to communicate with 
portable unit 14. Light arrows 22 A, 22L and 22R are 
actuated to guide the operator to move ahead, to the left or 
to the right, respectively. Alphanumeric sign 22D displays 
information identifying the operator or the assignment. 
30 FIG. 2B illustrates a target sign 16. Infrared receiver (or 
transceiver, according to the selected embodiment) 25 is 
operative to communicate with portable unit 14. Light 24L 
signals to identify the selected target, and alphanumeric 
display 24D operates to display the operators ID and assign- 
35 ment information, e.g. the quantity of items to be picked. 
FIG. 2C illustrates a terminal unit functioning as a check- 
in unit 12 (or as a checkout unit 17). The terminal unit 
communicates with portable unit 14 through IR transceiver 
27. Red-Green lights 26 provide the operator with visible 
20 indication whether the upload/download of information 
from/to the portable unit has been completed. 

Reference is now made to FIG. 3 which is a block diagram 
of portable unit 14. Portable unit controller 30 controls the 
25 operation of the unit. Operator ID register 34 includes the 
operators name or code, which is preloaded during the units 
initialization, and is used to identify the operator when 
uploading or downloading assignment information, and 
when communicating with traffic and target signs to identify 
30 the operators identity thereon. Operator interface 32, e.g. a 
keyboard and LCD display, is used to key-in the operator's 
ID, to be stored in register 34, and assignment report 
information, to be stored in assignment memory 31. Assign- 
ment memory 31 contains assignment information down- 
35 loaded from computer U through check-in unit 12, and 
report information keyed-in through operator interface 32. 

Infrared transmitter 36 and receiver 38, driven through 
drivers 35 and 37, respectively, are operative to communi- 
cate with traffic signs 15, target signs 16, check-in units 12 
40 and check-out units 17. Power supply 33 energizes all other 
parts of the portable unit 14. 

FIG. 4 is a block diagram of the changeable traffic sign 15 
of FIG. 1. controller 40 controls all the operations of the 
sign. Guidance table 41 includes preloaded information 
45 useful for guiding the operator, as will be described in 
relation to FIGS. 6B and 7B below. Traffic display 22, driven 
through driver 43, shows visual guidance signals as 
described in relation to FIG. 2A. The visual guidance signals 
are displayed for a predetermined delay after the actuating 
50 signal, received from portable unit 14, ceases. Receiver 44, 
driven through driver 45, is operative to receive signals from 
portable units 14. Transmitter 47 and driver 46 are optional 
for transmitting signals to portable units 14, if the embodi- 
ment of FIGS. 7A-C is selected. Power supply 42 energizes 
55 the other parts of the changeable traffic sign. 

FIG. 5 is a block diagram of the changeable target sign 16 
of FIG. 1. Controller 50 controls all the operations of the 
sign. Target ID register 51 includes preloaded target ID 
information identifying the target, e.g. the code of the 
60 adjacent items identified by the sign. Target display 24, 
driven through driver 53, shows visual signals as described 
in relation to FIG. 2B. The visual signals are displayed for 
a predetermined delay after the actuating signal, received 
from portable unit 14, ceases. Receiver 54, driven through 
65 driver 55, is operative to receive signals from portable units 
14. Transmitter 57 and driver 56 are optional for transmitting 
signals to portable units 14, if the embodiment of FIGS. 
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7A-C is selected. Power supply 52 energizes the other parts 
of tbe changeable target sign. 

FIGS. 6A— C and 7A— C relate to two preferred embodi- 
ments of the data distribution between the portable unit and 
the changeable signs: The embodiment of FIGS. 6A-C 5 
simplifies the portable unit and allows receive-only opera- 
tion of the changeable traffic signs 15. The embodiment of 
FIGS. 7A-C simplifies the data stored in the changeable 
traffic signs, ' but requires more complicated data in the 
portable units as well as receive -transmit capability at the 30 
changeable traffic signs 15. 

FIG. 6A illustrates the data stored in the assignment 
memory 31 of portable unit 14 in FIG. 3, according to a first 
preferred embodiment. Each line describes a separate 
assignment Each assignment is described by its target loca- as 
tion coordinates (9 of FIG. 1), the ID of the target, corre- 
sponding to the content of the respective target ID register 
51 (FIG. 5), and the assignment details. Memory space is 
reserved for report information for each assignment, to be 
keyed-in, upon assignment completion, through operator 20 
interface 32 (FIG. 3). FIG. 6B describes the contents of the 
guidance table 41 of FIG. 4 in said first preferred embodi- 
ment. Each traffic sign 15 includes a specific, preloaded table 
which contains directions to each possible coordinate des- 
ignation. Thus, in the example of FIG. 6B, coordinate Al 25 
(see 9 in FIG, 1) corresponds to the direction "LEFT", i.e. 
in order to reach the location Al, the operator should turn left 
at this specific sign. Other coordinates in the table may 
match directions such as "AHEAD" or "RIGHT" according 
to their actual physical location. Obviously, different signs 30 
will . include different tables, according to their physical 
location. The table for each sign can be prepared manually 
or by using computer assistance. FIG. 6C relates to the same 
first preferred embodiment, describing the guidance signal 
transmitted continuously by portable unit 14 through trans- 35 
mitter 36 (FIG. 3). The guidance signal includes the target 
location, the target ID and the target details (all from FIG. 
6A), and the operator ID (from register 34 of FIG. 3). When 
this guidance signal is received by a traffic sign (FIG. 2 A) 
tbe sign displays the traffic direction according to the guid- 40 
ance table of FIG. 68B, and also shows the operator's ID, to 
avoid ambiguity among neighboring operators. When the 
signal is received by a target sign (FIG. 2B), the sign 
examines the signal's "target ID" contents, and if there is a 
match, the sign provides an eye-catching, visible signal and 45 
displays the operator ID and assignment details. 

It would be appreciated that addressing (in FIG. 6 A) each 
target by both its coordinates and target ID code is just a 
matter of practical considerations. In an application such as 
a warehouse, there are two advantages to this approach: (a) 50 
locations in a warehouse accommodating 20,000 items may 
still be coarsely identified by, say, 100 coordinate symbols 
(A1-J10), sufficient for navigation among the changeable 
traffic signs, which will reduce the size of and simplify the 
guidance table included in each traffic sign; (b) items in the 55 
warehouse may be moved from time to time to different 
locations; the target sign will then be moved with the 
corresponding items, the central computer will be updated to 
associate the moved items with their new location 
coordinates, but no change will be required in the memories 60 
of the traffic and target signs. In other applications, however, 
where targets are fixed in their location, FIG. 6A may be 
modified by eliminating the "Target Location" column, in 
FIG. 6B the "Location" column will be replaced by "Target 
ID" column for specifying the directions from each sign to 65 
each target ID, and in FIG. 6C the "Target Location" data 
will be eliminated from the guidance signal. 


FIG. 7 A illustrates the data stored in the assignment 
memory 31 of portable unit 14 in FIG. 3, according to a 
second preferred embodiment. Each line describes a sepa- 
rate assignment. Each assignment is described by its entire 
route to the target location, the ID of the target, and the 
assignment details. The route is defined by "a series of 
consecutive traffic signs and the directions preassigned for 
each such sign; for example, assignment number I in FIG. 
7A reads: "at sign #1 turn left; then, at sign #3 turn right; at 
sign #6 go straight ahead and at sign #8 turn right; then you 
are expected to hit item #1234 where you pick four boxes". 
Memory space is reserved for report information for each 
assignment, to be keyed-in, upon assignment completion, 
through operator interface 32 (FIG. 3). FIG. 7B describes the 
contents of the guidance table 41 of FIG. 4 in said second 
preferred embodiment, which is simply the sign identifica- 
tion number used in the route directions of FIG. 7A. FIG. 7C 
relates to the same second preferred embodiment, describing 
the guidance signal transmitted continuously by portable 
unit 14 through transmitter 36 (FIG. 3). The guidance signal 
includes the operator ID, and then the next segment of the 
assignment, which is a pair of either a sign # + direction 
(UR/A), or the target ID +assignment detail, all taken from 
the assignment memory of FIG. 7A. In this case, the portable 
unit 14 communicates with changeable signs (traffic 15 and 
target 16), to actuate a visual response corresponding to the 
signal, and then receives an acknowledge signal from the 
sign, which causes the message transmitted by the portable 
unit to change to the consecutive message from the assign- 
ment memory (FIG. 7A). 

The calculation of the contents of the assignment memory, 
according to either FIG. 6A or 7 A, is preferably made by 
central computer 11 of FIG. 1 and is downloaded to the 
portable unit 14 through check-in unit 12. The calculation 
uses mapping information entered manually to associate 
target IDs with physical locations, and in FIG. 7A also route 
selection algorithms, such as those used in many navigation 
applications, to determine a preferred route for reaching the 
target. Alternatively, a manual planning of each assignment 
can be made by a human attendant, and keyed-in into central 
computer 11. 

The reliability of the embodiment described in FIGS. 
7A-C is strongly dependent upon a flawless operation of the 
operator and all signs; a malfunction in a single sign, or a 
single unawareness to a traffic signal, may break the logical 
continuity of the route directions, thus leading to unresolv- 
able situations. For this reason, the embodiment of FIGS. 
6A-C is preferable and, unless otherwise specified, will be 
used hereinafter. 

FIG. 8 describes a preferred embodiment for a changeable 
traffic sign, for environments where many operators operate 
simultaneously. In such a case, using the traffic sign of FIGS. 
2A and 4 may be insufficient, as several operators may 
approach the same traffic sign simultaneously. This 
embodiment, adapted as an example to the case of FIGS. 
6A-C (no transmission capability is needed in the sign) 
receives guidance signals from portable units 14 through 
receiver 44. In this case, the transmission of guidance 
signals (FIG. 6C) should preferably occur with random 
intervals, so that if signals from two portable units 14 
happen to coincide, then the next signals will probably be 
received without interference. When a proper signal is 
received by changeable traffic sign 15 of FIG. 8, sign 
controller 80 assigns it to one of the plurality of displays 
82A . . . 82N; if another signal is received before the first one 
expires, it is displayed on the next available display of 
82A . . . 82N, and so on. 
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FIG. 9 is a flowchart, summarizing ihe operation of a 
preferred embodiment of the system according to the present 
invention; reference is also made to FIG. 1. In block 90 the 
operator reports at check -in unit 12, where, in block 91, his 
assignment list is downloaded to his portable unit 14 in the 5 
form of a guidance table (e.g. FIG. 6A). A green light 26 on 
check-in unit 12 indicates that the download process has 
been completed, and the operator moves into the warehouse 
area, facing the first changeable sign (block 92), which is a 
traffic sign (blocks 93, 94). Traffic sign 15 receives a 30 
guidance signal (e.g. FIG. 6C) and responds with displaying 
traffic directions, by matching the direction instruction (from 
FIG. 6Q with the target location coordinates, according to 
the guidance table of FIG. 6B. The operator ID included in 
the guidance signal, is preferably also displayed by traffic 35 
sign 15, to assure the operator that the displayed message 
relates to him. The displayed traffic direction, e.g. in a form 
of an illuminated arrow, leads the operator to the next 
changeable sign (block 92), which is either a traffic sign or 
a target sign (block 93). If it is a traffic sign, the procedure 0Q 
described above repeats; if it is a target sign, at block 95 the 
sign with the matching target ID responds to the guidance 
signal (FIG. 6C) by blinking with an eyecatching fight and 
displaying the assignment details, along with the operator 
ID, taken from the guidance signal of FIG. 6C. The operator 25 
then executes the assignment (still in block 95), and, if 
appropriate, keys-in report information into portable unit 14. 
If the assignment has been the last assignment, as indicated 
in the contents of the assignment (e.g. "pick 8 boxes and 
report at checkout #6"), the operator moves then to a 30 
checkout unit 17, where the report information is uploaded 
from portable unit 14 to central computer 11 via checkout 
unit 17. If the assignment has not been the last one in the 
assignment memory (FIG. 6A), the operator approaches the 
next traffic sign and the procedure described above is 35 
executed once again. 

Another preferred embodiment will be described herein 
relating to a guidance system for museum visitors interested 
in visiting selected exhibits. This embodiment is described 
below in reference to FIGS. 2A, 2B, 3, 4, 5, 6A-C 10 and 40 
11. 

FIG. 10 describes a museum 100 with halls and passage- 
ways 104 enabling visitors to access and observe exhibits. A 
target sign 16 is placed next to each exhibit. Traffic signs 15 
are placed at each junction. At each entrance door 101E 45 
there is a basket 102E containing portable units 14, which 
are hand held units (FIG. 3, with receiver 38 and receiver 
driver 37 eliminated). At each exit door 101X, there is a 
basket 102X where the visitors return the portable units 14 
upon leaving the museum. 5 o 

Reference is now made to FIG. U, describing the opera- 
tion of the system of FIG. 10. In block 110 the visitor 
receives his portable unit 14 at entrance door 101E. In block 
111 the visitor uses operator interface 32 (FIG. 3) to key-in 
his ID (e.g. name), and a selected list of exhibits, each 55 
identified by its location coordinates and exhibit code, as 
taken from the exhibition catalog or map. This information 
establishes the contents of registers 31 and 34 of FIG. 3, 
according to a simplified version of the table of FIG. 6A, 
where the "assignment details" and "report" columns are 60 
eliminated. Then the visitor moves into the museum area, 
facing the first changeable sign (block 112), which is a traffic 
sign (blocks 113, 114). Traffic sign 15 receives a guidance 
signal (FIG. 6C, with the "Assignment Details" eliminated) 
and responds with displaying traffic directions, by matching 65 
the direction instruction (from FIG. 6C) with the target 
location coordinates, according to the guidance table of FIG. 
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6B. The visitor ID included in the guidance signal, is 
preferably also displayed by traffic sign 15, to assure the 
visitor that the displayed message relates to him. The 
displayed traffic direction, e.g. in a form of an illuminated 
arrow, leads the visitor to the next changeable sign (block 

112) , which is either a traffic sign or a target sign (block 

113) . If it is a traffic sign, the procedure described above 
repeats, if it is a target sign, at block 115 the sign with the 
matching target ID responds to the guidance signal (FIG. 
6C) by blinking with an eye-catching light, along with the 
visitor ID taken from the guidance signal of FIG. 6C The 
visitor then observes the exhibit (still in block 95)^ If the 
exhibit has been the last one on the list, as indicated on the 
display, the visitor moves to an exit door 101X, where he 
returns his portable unit 14 into basket 102X. If the exhibit 
has not been the last one in the assignment memory (FIG. 
6A), the visitor approaches the next traffic sign and the 
procedure described above is executed once again. 

Another variation of a warehouse guidance system will be 
described in reference to FIGS. 12—15, In this variation, 
there are no specific entrance or exit gates; instead, guidance 
and/or reporting information is communicated to and from 
the portable units throughout the warehouse area via a 
wireless communication link. This allows frequent, flexible 
changes of the assignments even during their execution. 

FIG. 12 illustrates warehouse 120, where central com- 
puter 11 is linked to a plurality of infrared transceivers 127 
deployed throughout the warehouse ceiling to communicate 
with all changeable target signs 126, changeable traffic signs 
15 and portable units 124. Such infrared communication 
rinks are known in the art and operate commercially. Trans- 
mission is usually made by broadcasting coded signals, 
including address information identifying specific units. 
Each unit which includes an infrared receiver examines the 
received signal, and takes into account only messages 
addressed to it, according to the contents of address register 
34 (FIG. 3), 48 (FIGS. 4 and 8) or 51 (FIGS. 5 and 13). 
Uploading information is made by portable units 14 (FIG. 3) 
by employing transmitter 36 to communicate with any of the 
ceiling transceivers 127 (FIG. 12). 

FIG. 13 describes a preferred embodiment of the change- 
able target sign according to the variation of FIG. 12. It is 
similar to the changeable target sign 16 of FIG. 51 except 
that storage device 131, including assignment table infor- 
mation (see FIG. 14D), is added. 

FIG. 14A describes the contents of the assignment 
memory register 31 of portable unit 14 (FIG. 3) according to 
the variation of FIG. 12. The contents is a list of 
assignments, each identified by a target ID. This list can be 
downloaded or modified by central computer 11, by com- 
munication between the central computer and a selected 
portable unit through ceiling transceivers 127. The list 
contains just the target ID, and memory space is reserved for 
keying-in report information via operator interface 32 (FIG. 
3). FIG. 14B describes the contents of guidance table 41 
(FIGS. 4 and 8), assigning a direction ("left", "right", 
"ahead") from each traffic sign 15 to each active target. This 
information, relating only to active targets (i.e. targets which 
are associated with current assignments), is computed by 
central computer 11 and is downloaded selectively to rel- 
evant traffic signs 15, according to a reasonable path of the 
operator; in one case all traffic signs can receive guidance 
signals to all active targets; in another case, to save com- 
munication time between the central computer and the traffic 
signs, signs which are remote from the path of the operator 
may be not communicated. FIG. 14C describes the contents 
of the guidance signal transmitted continuously by portable 
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unit 14 via transmitter 36. It includes the target ID, to be 
identified and responded to by traffic signs and the corre- 
sponding target sign, and the operator ID to be displayed on 
the responding signs, lo avoid ambiguity with directions 
aimed at neighboring operators. FIG. 14D describes the 
contents of assignment table 131 (FIG. 13), which has been 
added to this variation. This information is downloaded to 
the target sign by central computer 11 via ceiling transceiv- 
ers 127 (FIG/12). When an operator identifies himself by 
transmitting the guidance signal (FIG. 14Q, the assignment 
details corresponding to this operator, along with a guidance 
signal and the operator's ID, are displayed on the changeable 
target sign 126. 

FIG. 15 summarizes the operation procedure of the varia- 
tion of FIG. 12. In block 150 the operator awaits near a sign. 
As no assignment has been downloaded yet to his portable 
unit, his portable unit transmits no signal and hence no 
response is received. In block 151 central computer has 
selected and computed an assignment for the operator, and 
accordingly transmits the contents of the assignment 
memory 31 to the operators portable unit 14 (FIGS. 3 and 
14A), the contents of guidance table 41 (FIGS. 41 and 14B) 
. to all relevant traffic signs 15, and the contents of assignment 
table 131 (FIGS. 13 and 14D) to the selected target sign 126. 
As a result, portable unit 14 starts transmitting the guidance 
signal (FIG. 14C). In block 152 the relevant adjacent sign 
responds to the guidance signal. If it is a traffic sign (block 
154) the operator receives traffic directions and travels 
accordingly to the next sign (block 153). If it is a target sign 
(block 155) the operator visits the target, executes his 
assignment according to the details displayed on the target 
sign, reports as appropriate, and then, according to the 
details of the assignment, he executes the next assignment 
(block 152), or completes his task (block 157). 

Another application of interest is a parking garage, where 
an empty space is allocated to each car entering an entrance 
gate. A portable unit, preloaded with the allocated parking, 
spot details, is handed or automatically dispensed to the 
driver at an, entrance gate. The portable unit interacts with 
changeable traffic signs to produce driving directions, and 
then the specific, preassigned parking spot is clearly iden- 
tified by its changeable target sign. In this case, the com- 
munication between the portable unit and the preassigned 
target sign confirms that the driver has reached his parking 
space, which is preferably recorded in the assignment 
memory (FIG. 6Aor 7A) as report information, and reported 
at an exit gate (where the portable unit is also returned) for 
control purpose. 

Another variation of interest relates to a warehouse 
divided into zones, each zone served by an operator. The 
portable unit is attached to a cart or a box which accom- 
modates the picked items, thus a pick assignment may be 
executed by several operators, each moving and loading the 
cart or box in his turn. As the cart or box is moved and 
loaded by a zone's operator, the attached portable unit 
communicates with and triggers the changeable signs in its 
vicinity in accord to the respective assignment. At the border 
between two zones, the cart or box, along with the attached 
portable unit, is left to be moved and loaded by the adjacent 
zone's operator, and so on, until the assignment is com- 
pleted. 

In still another variation of interest, portable unit 14 (FIG. 
3) also includes a display screen controlled by portable units 
controller 30. When communicating with changeable traffic 
sign 15 or changeable target sign 16, at least part of the 
information to be displayed on these changeable signs may 
be displayed on the portable unit's display, instead of or in 
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addition to being displayed on the sign. This may aid the 
operator in reading and distinguishing the information relat- 
ing to him, and even allow eliminating the display 22 on 
changeable traffic sign 4 (which actually converts it to a 
guidance transponder instead of a sign,) or «h*minating the 
screen 24D of the changeable target sign 16, while leaving 
the light 24Lon the sign for better identification of the target. 

While the preferred embodiments described above relate 
principally to warehouse and museum applications, it would 
be appreciated that the guidance system of the present 
invention is useful in many other applications. 
What is claimed is: 

1. A guidance system for guiding a user to selected targets 
among a plurality of targets located within a defined area, 
comprising: 

a portable unit to be carried by the user, including a 
memory for storing target information identifying a 
selected target within said defined area, and a trans- 
mitter for transmitting signals identifying the selected 
target within said defined area; 
and at least one changeable guidance sign at a predeter- 
mined location within said defined area, said change- 
able guidance sign including a receiver for receiving 
signals transmitted by said portable unit, a memory for 
storing guidance information relating the locations of 
said plurality of targets with respect to said predeter- 
mined location of the changeable guidance sign, and a 
display for displaying the stored guidance information 
of the location of a target corresponding to a signal 
transmitted from said portable unit and received by the 
changeable guidance sign. 

2. The system according to claim 1, wherein there are a 
plurality of said changeable guidance signs each at one of a 
plurality of predetermined locations within said defined 
area. 

3. The system according to claim 1, wherein said portable 
unit memory stores information identifying a plurality of 
targets to be visited in sequence, and said transmitter trans- 
mits signals identifying the respective selected target to be 
visited in the sequence. 

4. The system according to claim 1, wherein said system 
further comprises a plurality of target devices, one at each of 
said target locations, each of said target devices including a 
receiver for receiving target signals transmitted by said 
portable unit, and a target indicator for indicating that a 
received target signal identifies the respective target. 

5. The system according to claim 4, wherein each of said 
portable units also transmits its identification to each of the 
target devices, and each of said target devices also displays 
the identification of the respective portable unit transmitting 
a signal received by the target device. 

6. The system according to claim 4, wherein each of said 
target devices is a changeable sign displaying information 
which changes in response to the target signal received 
thereby. 

7. The system according to claim 1, wherein there are a 
plurality of said portable units, each to be carried by one of 
a plurality of users of the guidance is system, and wherein 
each of said portable units transmits its identification to the 
changeable guidance sign, and said changeable guidance 
sign also displays the identification of the respective por- 
table unit transmitting a signal received by the changeable 
guidance sign. 

8. The system according to claim 7, wherein said change- 
able guidance sign display includes a plurality of display 
devices for simultaneously displaying guidance information 
of the locations of a plurality of targets for a plurality of 
portable units, and the identification of the respective por- 
table unit. 
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9. The system according lo claim 7, wherein the system 
further comprises a computer for storing said target data 
identifying the targets within said defined area, and for 
communicating with said portable units to download into 
their respective memories the target information identifying " 5 
selected targets within said defined area. 

10. The system according to claim 9, wherein the system 
further comprises a check-in unit linked to said computer for 
communicating with said portable units to download into 
their respective memories the target information identifying 10 
the selected targets within said defined area. 

11. The system according to claim 9, wherein said system 
further comprises wireless communication links enabling 
said computer to communicate with said portable units to 
download into their respective memories is- the target in for- 15 
mation identifying the selected targets within said defined 
area. 

12. The system according to claim 1, wherein said defined 
area is a warehouse for storing a large number of articles at 

a plurality of locations, each location representing a target 20 
location to which the user carrying a portable unit is to be 
guided. 

13. The system according to claim 1, wherein said defined 
area is a museum having a large number of exhibits at a 
plurality of locations, each location representing a target 25 
location to which the user carrying a portable unit is to be 
guided. 

14. The system according to 1, wherein said defined area 
is a parking garage having a large number of parking spaces 

at a plurality of locations, each location representing a target 30 
location to which a user carrying a portable unit is to be 
guided. 

15. A guidance system for guiding a user to a selected 
target among a plurality of targets located within a defined 
area, comprising: 35 

a portable unit to be carried by the user, including a 
memory for storing target information identifying the 
selected target, and a transmitter for transmitting a 
target signal representative of the target information; 
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a target device adjacent to said selected target, including 
a receiver for receiving signals transmitting by said 
portable unit, and a target indicator or indicating that a 
received signal is said target signal representative of 

~ said target information identifying said selected target; 

a computer for storing said target information; 

and a check-in unit linked to said computer for commu- 
nicating with said portable unit to download into its 
memory said target information identifying said 
selected target; 

and a check -in unit linked to said computer for commu- 
nicating with said portable units to download into its 
memory said target information identifying said 
selected target. 

16. The system according to claim 15, wherein said 
check-in unit downloads into the memory of said portable 
unit target information of a plurality of selected targets 
within said defined area to which the user carrying the 
portable unit is to be sequentially guided, and wherein said 
portable unit include a manual input device to sequentially 
selected each of said plurality of selected targets. 

17. The system of claim 15, wherein said computer also 
stores assignment information specifying a task to be per- 
formed by the user at said selected target, the assignment 
information is also downloaded into the memory of said 
portable unit with the respective target information. 

18. The system according to claim 17, wherein said 
assignment information is also displayed on said portable 
unit. 

19. The system according to claim 17, wherein said 
assignment information is also transmitted by said portable 
unit and is received and displayed by the respective target 
devices. 

20. The system according to claim 17, wherein each of 
said portable units includes a manual input device for 
manually inputting report information relating to the task 
specified to be performed by said assignment information. 

***** 
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Pick To B"fke* Des ign Criteria 

The following criteria are to be used ioestablish budget pricing for Walgreen' s "Pick to 
Bucket" picking machine. 

neneral De scription 

The "Pick To Bucket" (PTE) picking machine consists of a seriesof pick buckets or 
hoppe" tbat are positioned above a collection or gathering belt This belt wiU run m the 
cenS ofWaislS of flow rack. Split case Pickers will pick product from die flow rack 
ana be directed via Walgreens supplied Pick To Light System to put the product into a 
topper indTcated by a light that contains the picks for that order in toat bay. When all the 
P1 Xfo"an order in the entire aisle are complete the hoppers will drop the product onto Ae 
collation belt. The collection belt would then dump the product into a shipping tote at the 
end of aisle dump station. 

Functional R equirements 

1 The following information is to be used for price estimating purposes. The final 
requirements will need to be determined , Ve u, <A 

2 Eilht hoppers per bay of flow rack. Each bay is 99 long. . K „^t c 

3 HlprSXuldhave a modular design, with the ability to instaU different size ^buckets 
m different bays. For example some bays with^oppers or 6 hoppers per bay mixed 
with bays of 8 hoppers per bay. ^ « * b *fr 

4 The area for hoppers should be 32 bays long (264 ). 

5* The dump area will extend past the end of the hopper portion** the machine. 

6 The hoppers can be constructed of any material that will provide the -necessary funcuon 
" • and durability- Plastic, metal or other materials should be considered. 

7 The nominal size for the hoppers should be 1 ' wide in the down aisle direction and 2 
deep in the cross aisle direction, final size to be detenruned. 

8. For price estimation the system should have 12 aisles (12 machines), with 32 bays and 

9 S^^gn sSltetfe for pickers to be in close proxh^ty to the hoppers, and 
provide an area for mounting the Walgreens Pick To Light system (PTL). 

r^trnl System 

1 . Walgreens will deterrnine what buckets the pickers shall pick into and provide an 
indication to the picker via pick to light. , 

2 When an order is ready to release onto the collection belt Walgreens will senda bstof 
buckets to be dropped and the order number that the buckets correspond to. ThePTB 
coS system will then assign a section of belt to that order As that section of bdt 
passes hoppers that correspond to that order the hoppers will release product onto the 

3. The^IBconttol system will track the belt speed and control the opening and closing of 
the buckets. 

4 The time that the hopper is held open shall be adjustable. 

5 When a hopper is closed a signal will be sent to the Walgreens system. 

6. The PTB control system will control the indexing of totes in and out of the dump 

7. Overfilled totes will be detected by the PTB control system and diverted to a 
correction/audit station. 
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8. If directed by the Walgreen 's control system the FTB system will divert totes to the 
audit station for audit or direct a specific tote number to the audit station/enror 
correction. 

9. The length of space on the collection belt dedicated to an order shall be adjustable, and 

the space between orders on the belt shall be adjustable. ^^^4^ $*^J be & /- s~ 

Dum p Station ^ * 

1 . The pick to bucket system will include a dump station that will include the following 
functions. 

2. Totes will be fed to the dump station one at a time from a conveyor system supplied by 
others. The PTB system will include any conveyor needed to control the indexing of 
totes. A signal will be sent the external conveyor system to control the flow of totes. 

3. The dump station will lift the lid of the tote and automatically apply a shipping label to 

the top of the tote. — ^%ch^ -^>d^r^ ~ 50J 1<*&*J "iQ 

4. After the tote has been filled and labeled the lids shall be closed automatically. s<v^*^ 

5. When required, a signal shall be sent to the external conveyor control system to divert a ^ 

tote for various reasons, overfilled, audit or other reasons that may be required, v>">kj4- , i**<A**'**^*- 

6. The dump station shall be able to handle a minimum of 400 totes per hour, with a goal 
of handling 9^0 totes per hour, fc^o 

Product To Be H andled g , Be Ao <^a*J*«- 00 r 4 ^~, p , 

n» *A>~ * -s-U±%^ u ^ 

The product to be picked into the hoppers is any product that Walgreens sells that will £t£K~--<rppfst 
fit into the hopper size selected. 

2. Examples of product would Health and Beauty aids, OTC drugs, Shampoo, etc. 

3. Some product would be excluded due to packaging, such as loose lids, or fragile 
product, like light bulbs. 

4. Consideration in the design should be given to handling the product as gently as 
possible to handle the greatest number of delicate product possible. 

5. The system shall be able to handle round product. 
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Walgreens Corporation 
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June 30, 1 999 


Mr. Sean McGonagle 

Walgreens 

600 Wilmot Road 

Deerfield, IL 60015-4616 

Subject: Pick-toBucket Order Selection System 
Reference: SI Proposal OO-WDS-013 

Dear Sean: 

We are pleased to offer this proposal to design, build and commission a Pick-to- 
Bucket Order Selection System for Walgreens. 

I hope this proposal is satisfactory, and we look forward to working with 
Walgreens to develop and implement this important new technology. 

Please do not hesitate to call me if you have questions. 


Sincerely, 
Pete Marri 

Key Accounts Manager 
Warehouse & Distribution Systems 
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A PICK-TO-BUCKET SYSTEM FOR WALGREENS 

1.0 Scope of Work 

SI proposes that this project be divided into two concurrent phases: 

Phase I — Design and prototype 

Phase II — System build and implementation 

The scope of these phases is as follows: 

1.1 Phase/ ^ fyo^J cttk U-^i 

• Detail design of 16 bucket module 

• Build prototype of module _ r^^l^ 

• Design bucket tooling , 

• Test and finalize design - ci^mfi *~«t, pr^O^Je *^nr3 

• Create and deliver Control System Specification 

• Deliver firm pricing for Phase II 

During Phase I we expect to work closely with Walgreens on the system design. To 
ensure a seamless integration, Walgreens will have final approval of the design during 
Phase I before beginning Phase II. 

1.2 Phase II 

• Place order for bucket tooling 

• Develop Bucket Release and Tracking Control System (BRTS) 

• Build, install, and commission complete pick-to-bucket system 

As part of Phase II to complete the system design, installation and commissioning, the 
following will be provided: 

• Mechanical engineering design, drawings, and bills of material, as required. 

• Electrical engineering design, schematics, panel layouts, and bills of material, as 
required. 

• Software engineering, i.e., control logic to accomplish conveyor control, release 
orders onto the collection belt, and transfer the orders into labeled totes. 

• Software engineering, setup, and configuration for the host interface, bucket release 
and order tracking system. 

• Supervision, as appropriate. 

• Installation and field wiring 


The concepts and features of the design depicted herein are the property of SI Handling Systems, inc. and are submitted in confidence. Permission 
to use in any way this proprietary information is expressly withheld by SI Handling Systems, Inc. 

Proposal No. 00-WDS-013 Rev 1 Page 1 
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1.3 Walgreens Responsibilities 

• Totes 

• Flow rack 

• Lead in and takeaway conveyor, error correction spur 

• Pick-to-light 

• Order picking and management software 

• Pick bucket indicator lights and acknowledgment buttons 

• Main power and air drops 

• Expenses for Phase I 

2.0 System Design Criteria 

The system design will consider the following criteria and assumptions : 

• Pick-to-bucket System to handle all HABA, OTC drugs, general merchandise, and 
round products which are stored in the flow rack 

• No poorly packaged or fragile products will be handled 

• System will be modular in design 

• Mechanical design will have 16 buckets per 98" bay of flow rack 
» Nominal bucket size = V (down aisle) x 2' (cross aisle) 

> Each aisle will have 32 bays, 16 buckets per bay 

> Product transfer station with tote indexing controls will be supplied 

> Minimum design rate of 400 totes/hour 

• Automatic application of shipping label to side of tote 
System will be safe for pickers 

When order is ready, Walgreens will send order information, including list of 
buckets, to the Pick-to-bucket (PTB) control system. The PTB control system will 
release and collect the order to be deposited in the tote. 

.0 System Description (refer to drawing D-00-WDS-01 3-1 , sheet 3 of 3) 

he system consists of a series of pick buckets that are positioned over a collection 
Bit. This belt will run in the center of two isles of flow rack (flow rack provided by 
/algreens). Manual Pickers will pick product from the flow rack and place the items 
to a bucket indicated by a light (light provided by Walgreens). When all the picks for 
i order in the aisle are complete Walgreens will provide the PTB control system with 
der information including the buckets that make up the order. The PTB control 
r stem will assign a space on the collection belt for the order and the buckets will drop 
e product onto the assigned section on the flighted belt. The belt will transport the 
der to the transfer station. The transfer station moves empty totes into position, 
iposits the order into the tote and indexes the filled tote out of the transfer station. 


e concepts and features of the design depicted herein are the property of SI Handling Systems, Inc. and are submitted in confidence. Permission 
jse in any way this proprieiary information is expressly withheld by SI Handling Systems. Inc. 
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4.0 Bucket Module Description (refer to dwg D-OO-WDS-01 3^1 , sheets 1,2 of 3) 

The system will be designed with nominal 99" long modules to match standard flow 
rack sections and to allow easy installation and maintenance. Each module will be 
comprised of a structural frame, pivoting buckets, and bucket release mechanisms. 
The modules will straddle a standard, cleated, Interlox collection conveyor belt, 
approximately 21 inches wide. Modules will be pre-assembled and pre-wired ( with two 
rows of 8 buckets each; bucket size will be approximately 1 foot wide by 2 foot deep. 

The frame, constructed of rectangular steel tubing, is a simple ladder type structure 
with A vertical support legs and cross members with central spines that support the 
bucket release mechanisms and cable tray for the electrical wiring. Frame members 
will be painted with high gloss machine enamel, color per Walgreens specification. 

The buckets pivot on shafts attached to the side braces of the frame. Buckets are 5- 
sided hoppers constructed of molded plastic. When released, the buckets will tilt 
downward to deposit their contents onto the central collection conveyor. The buckets 
are manually reset by a lever type handle. 

The release mechanisms under each bucket are electric solenoids, actuated by the 
controls, to drop the bucket. The contents slide out of the bucket, onto a .slide pan and 
then onto the conveyor. This bucket/slide pan interface is designed to provide a soft 
impact for the bucket and its contents, and also to reduce the level of noise. It also 
provides sufficient clearance from product on the belt, to prevent jams and interference. 


The concepis and features of the design depleted herein are Ibe property of SI Handling Systems. Inc. and are submitted in confidence. Permission 
lo use in any way this proprietory information is expressly withheld by SI Handling Systems, Inc. 
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5.0 BRTS Control System 


I 



Walgreens 
Host Computer 


SI 
Control 
System 


tr Code Reader 
'ote/Label Scanner) 


Label 
Printer 



Remote 
I/O 


l ; -lOlflD 


000 


E 


0 0 0 



Transfer 
Station 


Bucket Release 
Solenoids 


The SI Bucket Release and Tracking System (SI-BRTS), consists of one computer for 
each aisle, equipped with a printer, monitor, I/O interface card, Host interface card, and 
software to interface with the customer's Host computer. The Host interface may be 
either Token Ring or an Ethernet interface. All host/SI-BRTS messages will be 
communicated via a flat ASCII format using file transfer protocol or Socket to Socket 
interface over the network. 


The concepts and features of the design depicted herein are the property of 51 Handling Syslems, Inc. and are submitted in confidence. Permission 
to use in any way this proprietary information is expressly withheld by SI Handling Systems, Inc. 
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The Primary functions of the Si-BRTS are to: 

• Accept bucket release instructions from the Host 

• Provide an operator interface 

• Manage the tcte tracking, labeling and order tracking 

• Generate reports 

• Provide data back to Host 

The PC Based SI-BRTS Controller is designed to communicate to the conveyor 
controls, barcode reader, label printer, transfer station and operators. If a database is 
required, the data will be stored in a Microsoft Access Database. This provides a 
simple and reliable interface to all of the operators and equipment. 

SI-BRTS will receive Order Data with the following information: 

1. Unit Number 

2. Date 

3. Tote Box Number 

4. Store ID 

5. Address 1 

6. Address 2 

7. Address 3 

8. Address 4 

9. ID Character 
10. Box Flag 
H.ORM-DFlag 

12. Order Description 

13. Wave Number 

1 4. Source 

15. Short or Error Code 

16. Order Belt Space 

17. List of the Buckets to release 

The PC will allocate a space on the collection belt based on the order belt space 
parameter downloaded from the host or, as an alternate, the number of buckets in the 
release list. 

Option 1. yfbtn. riv^f*^^* 

Order belt space = (Number 1 through 100) X (Space factor) 

Option 2: V J 

Allocated Belt Space = (Number of Buckets) X (Space per Bucket) 


The concepts and features of the design depicted herein are the property of SI Handling Systems. Inc. and ore submitted in confidence. Permission 
to use in any way this proprietary information is expressly withheld by St Handling Systems, Inc. 
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The Order Belt Space Factor or Space per bucket will be a configurable parameters 
stored in the configuration data for the SI-BRTS system. The control system will track 
the order as it moves toward the transfer station and will print the bar code label for 
each tote before the tote enters the dump position. The Label Printer will apply the 
label to the tote and the tote will move forward through the bar code reader. The reader 
will read the bar code label and the system will verify the tote has a valid bar code and 
the order being dumped into the tote matches the order on the belt. The tote is moved 
out of the transfer station and tracked to the exit point of the SI conveyor. If the status 
indicates the order was short or if an error is detected during the labeling process the 
tote reject status will be set for the conveyor system to reject the tote. 

5.1 Application Description 

The application will have security levels for the System Operators, System Supervisors, 
or System Managers. The menu driven interface allows a supervisor complete access 
to all products in the database. 

In addition to normal operation, the Supervisor and Manager will have the ability to: 

• View Order Data 

• Update/modify Order information 

• Add Orders to the database 

• Delete Orders from the system 

• Print a report for an order 

• List logged transactions and system errors 

5.2 Control Hardware Description 

The following hardware is provided with the SI-BRTS system: 

(1) PC 400 MHz Pentium II or faster, 128 MB RAM (Backup if required) 
(1) Network Interface card (100mbps) 
(1) 24 port network hub 
(1) Laser Printer 

5.3 Software Description 

The following software is provided with the SI-BRTS system: 

)perating System - Windows NT 4.0 
Compiler/Development Environment -Visual Basic 6.0 
Communication Software-FTP, Sockets 
>atabase- MS Access 
pplications- SI-BRTS, dB utility 


"he concepts and features of Ihe design depicted herein are the property of SI Handling Systems, Inc. and are submitted in confidence. Permission 
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